A hypodermally expressed prolyl 4-hydroxylase from the filarial nematode Brugia malayi is soluble and active in the absence of protein disulfide isomerase.
The collagen prolyl 4-hydroxylase (P4H) class of enzymes catalyze the hydroxylation of prolines in the X-Pro-Gly repeats of collagen chains. This modification is central to the synthesis of all collagens. Most P4Hs are alpha(2)beta(2) tetramers with the catalytic activity residing in the alpha subunits. The beta subunits are identical to the enzyme protein disulfide isomerase. The nematode cuticle is a collagenous extracellular matrix required for maintenance of the worm body shape. Examination of the model nematode Caenorhabditis elegans has demonstrated that its unique P4Hs are essential for viability and body morphology. The filarial parasite Brugia malayi is a causative agent of lymphatic filariasis in humans. We report here on the cloning and characterization of a B. malayi P4H with unusual properties. The recombinant B. malayi alpha subunit, PHY-1, is a soluble and active P4H by itself, and it does not become associated with protein disulfide isomerase. The active enzyme form is a homotetramer with catalytic and inhibition properties similar to those of the C. elegans P4Hs. High levels of B. malayi phy-1 transcript expression were observed in all developmental stages examined, and its expression was localized to the cuticle-synthesizing hypodermal tissue in the heterologous host C. elegans. Although active by itself, the B. malayi PHY-1 was not able to replace enzyme function in a C. elegans P4H mutant.